Comparison of Three-Dimensional Printing and Computer-aided Engineering in Presurgical Volumetric Assessment of Bilateral Alveolar Clefts.
This study aimed to evaluate 2 advanced methods for presurgical calculation of bilateral alveolar cleft defect volume using 3-dimensional (3D) printing and computer-aided engineering (CAE) software. Twelve patients with bilateral alveolar cleft (4 females, 8 males, age range 8-11 years) were enrolled in the study. All patients underwent preoperative helical computed tomography scans, and the digital imaging and communications in medicine (DICOM) data of the computed tomography images were analyzed using 3D printing and CAE software. The 3D-printed model used a simulated graft, and graft volume was measured by water displacement. The CAE software used a subtractive method to calculate volume. Simulated graft volumes and CAE-software-derived volumes were compared using Pearson's correlation test and paired Student's t-test. The average volume of the simulated bone grafts obtained using 3D-printed models was 1.45 mL, which was lower than the CAE-software-derived mean volume of 1.52 mL. The mean calculation time using the 3D-printed model was 51.5 minutes, which was 32.1 minutes longer than the average 19.4 minutes when using CAE software. Paired Student's t-test revealed no statistically significant difference between the volumes derived from these methods. The results of this study further validated the use of 3D printing and CAE technique in bilateral alveolar defect repair. The CAE software is more cost-effective in presurgical volumetric assessment. Moreover, 3D models overcome limitations of 3D visualizations by providing tactile feedback and superior appreciation of visuospatial relationships among anatomical structures.